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Ontario Brain Institute (OBI)

A provincially and 
federally funded, not-

for-profit that 
accelerates discovery 

and innovation, 
benefitting both patients 

and the economy

WHO WE ARE

Make Ontario a world 
leader in brain 

research, 
commercialization and 

care

VISION

Accelerate solutions to 
improve brain health, 

through a 
collaborative approach 

to research, 
commercialization, 

and knowledge 
translation

CORE PURPOSE
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40+ Institutions

1000+ Brain-CODE Users

Data Standardization

Data Federation

Data Sharing (FAIR)

Data Linking

30,000+ participants
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Predicting Drug Response for Major Depressive Disorder

CAN-BIND
Approach

• Multi-modal data to see which combination of modalities 
would best predict response to escitalopram after two weeks

• 3 modalities: clinical, imaging, molecular

• 192 participants

• 5 ML methods tested: Elastic net, GBM, Random forest, 
SVM, Naïve Bayes

Results

• Clinical and molecular performed best (73% AUC)

• Using Elastic net

• Combining early and late treatment data worked best
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Data driven diagnostic grouping in Neurodevelopment

POND
Approach

• Cross clinical diagnostic labelled population was combined 
from ASD, OCD, and ADHD

• 2 modalities: cortical thickness (imaging), phenotypic

• 226 participants data

• Bagged multi-view clustering

Results

• Clusters were significantly different from each other (SWAN 
142.22 p<0.0001)

• Clusters did not match traditional clinical labels
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Health Data | Challenges with the Centralized Approach

• Models often over fit

• Models can drift as 

new cases arise

• Models can drift due 

to practice changes

DOESN’T GENERALIZE

• Data doesn’t represent 

patient populations

• Subgroups of patients 

cannot be explained

• Outcomes can be biased

UNDERREPRESENTED 
POPULATIONS

• Data sharing 

agreements take time

• Data may be too large 

& costly to move

• Data may be too 

sensitive to share

CAN’T ALWAYS MOVE
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Data + Compute
Node A

NeuroFL Server

Modeler

Data + Compute
Node B

Data + Compute
Node C

Data always stay 
onsite

Modeler explores metadata and 
prepares ML model to train

Model is sent to each NeuroFL
node and aggregates results 
into a new model

Federated Learning?



A Federated Data Network for Brain Health

• Secure federated learning workflows

• Protects data sovereignty and privacy 
of data for greater protections

• Train models on more data

• Broader population samples for 
greater AI generalizability and 
representation

• Multi-site collaboration with real-
time training monitoring

NeuroFL
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Results & Node Contributions
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Security & Privacy
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Aggregated Model = Lower Privacy Risk

Sensitive Data

1) Physical Security
• Only Clients connect to Server
• Data remains on Clients
• Firewalled Clients & Server

Security Layers

2) Secure Orchestration
• Encrypted transfer 

• Model updates sent only

3) FL Network Governance
• Platform Terms of Use
• Governance Policies
• Modeler Approval
• Local Model Training Auditing
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• Patrick Foley, Flower Labs

– Flower Integration and Features

• JB Poline & team, Origami Lab, McGill

– Nipoppy/Neurobagel pipelines

• Nils Forkert, MIP Lab

– FL, FM, Synth data

• David Emerson, Vector Institute

– FL4Health team

• Spyros Bakas, Bakas Lab

– FL, LLM

Technical Collaborators
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• Data don't move…

• Preserve the sovereignty and privacy of data for 
greater protections

• Train models on larger amounts of data

• Broaden population samples for greater AI generalizability 
and representation

• An ecosystem of connected data nodes to accelerated 
brain health discovery

Benefits
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Thank you!

Francis Jeanson, PhD
fjeanson@braininstitute.ca
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